Early identification of brain tissue at risk for delayed cerebral ischemia after aneurysmal subarachnoid hemorrhage.
Delayed cerebral ischemia (DCI) continues to be a major cause of morbidity and mortality in patients with aneurysmal subarachnoid hemorrhage (aSAH) because it can only be diagnosed after the onset of clinical symptoms, contributing to poor clinical outcomes and huge use of clinical resources. We hypothesized that early disturbances in cerebrovascular reactivity, noninvasively measured with functional MRI + CO₂, can be a sensitive marker of brain tissue at risk for DCI. Functional MRI exam as soon as possible after the initial bleed and after surgical treatment of the aneurysm was performed in five patients. The functional MRI exam consisted of spatial cerebrovascular reactivity measurements by the blood oxygenation level-dependent (BOLD) response to a standardized carbon dioxide challenge. Of the three patients who later developed DCI, two had abnormal functional MRI study results. The two patients without DCI had normal MRI results. Brain areas with impaired cerebrovascular reactivity on the functional MRI examination demonstrated a spatial correspondence between impaired cerebrovascular reactivity and the onset of DCI. In this feasibility study, functional MRI measurements of cerebrovascular reactivity showed a spatial correspondence between impaired cerebrovascular reactivity and the onset of DCI in patients with aSAH.